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Who we are..

°* Minnesota Department of
Commerce

° Division of Energy Resources
e State Energy Office

° Providing energy information
for over 35 years...

* Energy conservation, efficiency, &
renewables

* Through technology, analysis, grants,
programs, & public outreach

* Data, reports, publications, presentations,
website, call center, training, public events | é"hém'
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Fundamental Change

The greatest impact of the
2007 NGEA was the change
from a 1.5% spending goal to a
1.5% savings goal.

SPENDING SAVING
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Conservation Applied

Research & Development

CARD purpose to help MN utilities
achieve 1.5 % savings goal by:

* Identifying new technologies or
strategies to maximize energy savings;

* Improving effectiveness of energy
conservation programs;

°* Documenting CO, reductions from
energy conservation programs.

Minnesota Statutes §216B.241, Subd. 1e.
- GlRIgy




1.

DN

Identify funding topics
* Review CIP priorities & needs
° Input from utilities & other stakeholders

RFP issued (~ annually)
Responders submit proposals

Proposals reviewed & evaluated

* CIP priorities

* Content, scope of work, work plan

°* Responder’s qualifications, skills & experience
* Anticipated impact of project outcomes

° Budget

Grantees selected, contracts negotiated and
work begins — max 3 year timeline
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CARD RFP Awards to Date

* Four funding cycles:
2008, 2009-10, 2011, 2012

* 180 proposals
° 45 projects funded

w8 ° Committed ~ $10.6 million

Grants awarded to:

Minnesota utilities
Local & national contractors & service providers
Universities & non-profits
Government agencies 2P
g eNErgy




Awards by Building Se__c}_or
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o Residential m
Multifamily 3
Commercial
Agriculture
Industrial
Multiple Sectors
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* Recent Results
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CARD Recent Results [P

* Examples:

* Cx Auto. Daylighting Controls (ECW)
* Efficient Street Lighting (EMS)

* Health Care Facility Behavior Pilot
(Class))

* Kitchen Exhaust HR (Northwind)
* Tech. Ref. Manual Review (Franklin)

* ESP® Development & Deployment
(Energy Platforms)

All final reports available on DER website division of
P . ¢ilgray




Commissioning (Cx) of

Automatic Daylighting Controls

Energy Center of Wisconsin
February 2013

* 20 spaces
° Energy Use Estimated

* Baseline conditions

* Current operation
* Optimized Cx/RCx

* Significant savings
for optimized Cx/RCx

Mpls. Central Library (courtesy ECW)

* Includes guidelines for successful
implementation, startup & Cx/RCx . éiiérgy




Commissioning (Cx) of

Automatic Daylighting Controls

°* Results
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80% m Before Cx
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Commissioning (Cx) of

Automatic Daylighting Controls

O Average Savings Note: Includes HVAC savings

Plymouth Library (courtesy ECW)

Before Cx

After Cx

kWh Savings / kW
Controlled

1,976

0 500 1,000 1,500 2,000 2,500

% Savings

23%

63%

0% 20% 40% 60%
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CIP Implications

Daylighting Controls

* New construction or major
renovation opportunity

° Importance of Cx done right to
attain optimal savings

° Re-commissioning opportunity with
existing systems
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Investigation of Efficient

Street Lighting

Energy Management Solutlons
December 2012

* Full Discussion of
Induction & LED
technologies

* “How-to” manual
for LED selection

°* Economic analysis
of replacing HID

. Coulter BI, Cnhssen (courts EMS)
with LEDs '

* Case study (Chanhassen) &iiérgy
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Investigation of Efficient

Street Lighting

* Simple paybacks 8 to 12 years

* Internal ROR
8 — 10.5% over
22 year lifetime

° Superior light
quality improves
safety & reduces
light pollution

Coulter Blvd, Chanhassen (courtesy EMS)

Specification Form, Savings Calculator &
Other Resources on DER’s website . Q"MM




CIP Implications

EE Street Lighting

* Good savings potential
with wide application

* Utility-led pilot program could

help develop details of best way
to incorporate into CIP

Minnesota Department of Commerce



Health Care Facility

Behavior Pilot

Class5 — Ridgeview Medical Center
February 2013

35%
- 30%
* 5 sites o 25%
§ S 20%
n n © o
° 13 buildings 3 .
o<
G %%
° 15 months 5% o
- =
R -10%

* Average use 5

-20°,
d d b 20% Chaska Chanhassen Excelsior Westonka Winsted
re u Ce y Medical Plaza Clinic Clinic Clinic Clinic
(o) / I I = Q1 -12% -13% -2% -3% -8%
6 (o] Ove I‘a = Q2 14% 7% 8% 10% 4%
Q3 17% 8% 17% 12% 0%
Q4 18% 25% 22% 21% 11%

* Saved more e T
than $75,000
ision of
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CIP Implications

Behavior Programs

* Senior-level support

° Internal coordinator with
support of a strong core team

°* Need for M&V

° Multi-year effort

division of



Kitchen Exhaust Heat
Recovery to Service

* Case study sl
* Small, seasonal cafeé

2N\ ° HR supplied 20 — 30%
mN\a\\} of SHW requirements

°* Reduced exhaust duct
cleaning frequency

8 ° Operated smoothly
SmE—e Y Once startup ISSUesS
courtesy: G. Wilkkes)  resolved 5 éﬁémy

AngryTrout Café (cdulrt‘eéy:“G. Wllkes)

HR Units




Kitchen Exhaust Heat

Recovery to Service HW
_nﬂ-nﬂ

Seating Capacity

Meals/Day 2 2 3 3 3
Days open/Year 182 365 365 365 365
Installed Cost $10,660 $10,660 $10,660 $19,200 $35,200
Annual Savings $62 $392 $606 $1,268 $2,620
Payback (Years) 172 27 18 15 13

* Uneconomical in small, seasonal
restaurant

* Paybacks of <15 yrs projected in
larger facilities
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CIP Implications

Kitchen Exhaust HR |

* Custom project
* Target larger facilities

* All other energy efficiency
options completed

* Careful evaluation of savings
& payback estimates

°* Engineering support for
installation & Cx

division of
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Review of MN Technical

Reference Manual

1 Franklin Energy Services
1 September 2012

g

1j ° Evaluated & updated

* Assumptions

* Formulas

* Measure lifetimes

* Peak coincidence factors

* Energy codes & standards

»
-
' - Continual improvement process

~ Y < TRM incorporated into ESP®

Minnesota Department of Commerce



ESP®

Development & Deployment

° Energy Platforms

Energy Savings Platform 9
Pilatforms.

Launch ESP

May 2012

* Reporting & data validation
* DB of CIP & sales data

Energy Savings Platform (ESP™)

is a cloud-based IT platform built

to help states and uilities collaborate
to manage and report on energy
efficiency programs.

°* Program management tools
* Integrated TRM
* Virtual measure designer

* Going Forward
* Planning tools
* User-defined forms

ESP (Energy Savings Platform)
allows the state, utilities, trade
partners, and stakeholders to
collaborate on energy efficiency
standards, programs and
reporting. Central data and tools
in the cloud are the enabling
technologies.

Do you have data trapped in
spreadsheets and documents?

Find Out More

We built our first application on
ESP (Energy Savings Platform)
to track the impact of 2,200
energy efficiency programs run by
184 utilities in MN. Now we're
ready for the nation.

Do you know where your
savings are?

Find Out More

Smart Measures'™ are object-
oriented models of energy
efficiency measures that perform
real-time savings and rebate
calculations right in your browser.
We implemented the State's
deemed savings specifications as
Smart Measures. You can make
your own - without writing a
single line of code.

Are your savings calculations
accurate?

Find Out More

25
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Older CARD Results

* Examples

* Residential Plug Loads (ECW)

° Energy Conservation Opportunities
for MN Manufacturers (MnTAP)

* Savings & Performance of Natural
Gas Residential Tankless Service
Water Heaters (CEE)

°* Emerging EE Financing (Franklin)
°* Many others...

Final reports available on DER website . é’ném’




Conservation Applied

Research & Development

v
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°* Onqgoing Projects*®

*Including 2012 Funding Cycle
- energy




Ongoing CARD Projects:

Multiple Sectors

Green = Field Study
Blue = Program Pilot
Purple = White Paper

Smart Grid Pilot
*Energy Savings from DR & LM
*Condensing Boiler Optimization
*Heat Pump WH Potential
*Window Retrofit Technologies

*Net Metering Rules & Standby Rate
Analysis to increase CHP e

28
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Ongoing CARD Projects:

Green = Field Study
Blue = Program Pilot
Purple = White Paper

* Residential Ground
Source Heat Pump

* Energy Efficiency Potential in MF

* Reducing Energy Cost of
Effective Ventilation in MF

* MF Benchmarking



Ongoing CARD Projects:

Commercial Sector

Green = Field Study
Blue = Program Pilot
Purple = White Paper

* Large Building Energy Leakage
* Drainwater Heat Recovery

* Variable Refrigerant Flow

* Advanced RTU Controls

* Duct Leakage in Large Buildings

1 O
- éiiéragy
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Ongoing CARD Projects:

Commercial Sector

Green = Field Study
Blue = Program Pilot
Purple = White Paper

* Convenience Store Pilot
* Restaurant EE Pilot

* Study of Single Recommendation vs. List
* City-Wide Behavior Pilot

* Cost Effective Restaurant Cx

* Integrating BM & Green Button Initiative
* Data Center EE —

31
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Ongoing CARD Projects:
Ag & Industrial Sectors

Green = Field Study
Blue = Program Pilot
Purple = White Paper

°*LEDs In Livestock Barns
*Dairy Cooperative Partnerships

*Advanced HR for Large Boilers

*Energy Management Team
Coordinator in industrial facilities

*Motivating Manufacturing EE
through Lean Green Process dhicrgy

32
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Research & Development

* Going Forward
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CARD Going Forward

° Continue to fund R&D through
RFP process

* Priority remains to help utilities
meet 1.5% savings goal
* Dissemination of results

° Final Reports
* Newsletter articles

* Webinars
* Stakeholder input ' \ Shicray




CARD Going Forward

°2013 CARD RFP in process
°Next posting spring 2013
*Stakeholder input still welcome

*Topics
* Targeted to sectors or utility types

* Market transformation
* Quality control issues

° Promoting CHP
* Financing issues ' o
IR W L)




CARD Going Forward

. Link to CARD Home Page

http://mn.gov/commerce/energy/topics/conservation/A
pplied-Research-Development/

S TEN = @8

CONSUMERS BUSINESSES SERVICE PROVIDERS UTILITIES MEDIA TOPIC S ABOUT US

£ suRre  ElE 5

Home » Toplcs » Consenalion Programs »  Applled Research and Development

Clean Ene

cmmzmﬁa Programs Conservation Applied Research and Development (CARD) Grant
Drockets and Filing Process Png ram
Email News

Howe CIF Whorks The Conservation Applied Ressarch and Development {CARD) Srant Program funds ene

|t W= Do: Conseruation research and development projects.
Improvement Progral

lied Resea.rch and
B’gﬂ elopmen

About CARD
CARD Gramte Awarded
CARD Grant Updaitas

The purpose of CARD is to identify new technologies or sirategies to maximize energy savings, improve the

Design Rescurces effectiveness of emergy conservation programs, or document the carbon dicxide reductions from energy
Efficiency consernvation projects in order to help uiilities to achieve the annual state energy conservation goal of 1.5
Energy Projects & Rates percent as established by the MNext Generafion Enerqy Act of 2007.

Fimancial Assistance
Information Resources

About CARD CARD Grants Awarded CARD Grant Updates

To identify new technologies or An archive of grants awarded. Articles deseribing cngeoing CARD
stratepies to maximize ensngy Includes project titles and dollar grant projecis or summarizing project
savings. amaounts. results.

division of
36

Minnesota Department of Commerce



CARD Going Forward

°Link to Recent Reports (< 1 year)

° http:/mn. qov/commerce/enerqv/top|cs/resources/Reports
-Data/Energy-Reports.jsp

MINNESOTA DEPARTMENT OF

commerce -energy

CONSUMERS BUSINESSES SERVICE PROVIDERS | UTILITIES | MEDIA | TOPICS | ABOUT US

D supre ElE &

» Topics » INfOATISNON RESOUrnes  » REpONE & DI

Recent Energy Reports

Clean Energy
c""“m Programs. Reports on this page are from within the past year (based on publish date). The reports will automatically
Efficiency drop off after one year. Afier that, the only way to access the reports is via the document search fool. Any
Energy Projects & Rates report that is a year or more old is only available in the document search tool. If there are no lisfings on this
Financial Assistance page then it means there are no recent reports at this fime.
Information Resources

Email News Results 1- 10 (14 total resulis)

LA e e T Cost-Benefit Analysis of Energy Efficient Technologies Available for Use in Roadway Lighting

22, 2013 - CARD-funded report on the major design and specification concerns of roadway Eghting which examines the
r induction and light-e ode (LED) luminaires to save energy and money while providing high-guality lighting
=t 3nd pedestrians.

What We Do: Information
Resources

Career Resources
Cansumer Guides

Commissioning for Optimal Savings from Daylight Control
Energy FAQs February 25, 2012 - CARD-funded project which shows the potential for energy sawvings from daylighting centrols including
Energy Information Center guidelines for successful execution, startup, and commissioning of these systems in order to achieve that full potential.

Energy Solutions Home
Exnity

Minnesota Energy Profile

Fact Shests February 15, 2012 - The first ion of the Minnesots Energy Profile is offered as a quick reference for energy information

B specific to Minnesots. This was produced by the Mational Associstion for State Energy Officials and the Kentucky Department
Minnesots Energy Ties for Energy Development and Independence
Newsletiers

Angry Trout Café Kitchen Exhaust Heat Recovery

Presentations
January 28, 2012 - CARD-funded field study on savings from and operational issues relsted to an exhaust-to-water heat

REI“’“s & Data recovery system installed in 2 small, seasonal restaurant in Grand Marais.
Infarmation
AimEraton Minnesota Lenislature Report: Electric Transmission Report
Energy Repans [ January 14, 20132 - Minnesota Ststute § 218C.054, the Annual Transmission Adeguacy Report to the Legislature, requires the

Commissioner of Commerce, in consultation with the Minnesota P! UHilities Commission. to p re and submit this report
annually to provide a nontechnical discussion of the “state” of Minnesota's current electric transmission system

Fuel MonRoring Reports
Matural G2 Price Histary

Utility Depaslt interest Ratee Minnesota Legislature Report: Progress on Compliance by Minnesota Renewable Energy Objective
Stay Warm Minnesota and the Renewable Energy Standard
January 14, 20132 - The M nnesots Jepgrt'ne'n of Commerce, Division of Energy Resources offers the following report on the

s' compliance with the Minnesots Renswable Energy Objective (RED) and the d_ivision Of

contained in Minn. Stat. §218B. 1681
%m

Minnesota Department of Commerce

Stmulus Programs Tracking progress of Minnesota’s ele
Success Stories Renewsble Energy Standan




CARD Going Forward

° Link to Documents Search Page

* hitps://www.cards.commerce.state.mn.us/CARDS/

CARDS (Commerce Actions and Regulatory Documents Search] provides sccess to public information about Enforcement Actions taken by the Department of Commercs and 3
vanety of other public requistory documents.

Az we move forward, additional areas of interest wil be added. We will continue to 3dd oider information to this system.You will need Acrobat Resder or & similar application to read

any documents you download.
. . - . Back to CARDS Home
This iz nat 3 substitute for eDocksts which is 2 separate tool shared by the Department of Commerce and the Putlic Utilties Commiss Fick your area of Interest  Energy Datz 2nd Report -
Search Options for Energy Data & Reports.
- Search Tips
Pmk !-Dur area Df ‘nhm“ Peisesem ¥ « You must fill in 3t lzast one of the search critera.
« The mors information you enter, the batter your search
e — results will be.
Topics —~Select- -
Fseect » Wild card characters will NOT work.
Broenergy « Text fiekis are searched using "begins with”. For
[Clean Energy ‘example Ander for Andarsan and Andersen.
Franchizz Regatrations (Ciimate Change

Insuranca Bulleting

Giea) Dispersed Renewabie Generaon

Efficency

Insurance Financa! Examinabons e

Inzurance Financil Statements Infrastructurs and Refabity
Legsiative
Natural Gas and Electric

p Eperg

Search Criteria

« Topics Canservation Improvemsnt Program

Search returned 25 results

To view the document, click the "View Document” link,

Back to CARDS Home New Search Refine Search

View | Conservation Evaluation of hybrid hesting systems coupiing sir source hest pumps with supplemental varisble slectric hesting. Fundsd by the Minnesota
Document | Improvement Program | AR SOURCE HEAT PUMP REFORT 10:21/2011  Department of Commerce, Division of Energy Resources 38 part of the Conssrvation Appied Ressarch and Development grant program.

View Conservation ANGRY TROUT CAFE KITCHEN EXHAUST HEAT CARD-funded field study on savings from and operational issues related to an exhaust-to-water heat recovery system installed in a small,
Document |Improvement Frogram (RECOVERY 11/30/2012  sessonal restsurant in Grand Marais.

View Conservation . Summary of energy and carbon dioxide savings achieved in 2006-07 as a result of Minnesota Conservation Improvement Programs.
Document | Improvement Program | ©F ENEREY AND COZ SAVINGS REFORT 2008 01/21/2009  Required by Minnesots Statutes 218,241, Subd. 1C.

View | Conservation ‘Summary of energy and carbon dioxide savings achieved in 2007-05 a5 a result of Minnesota Conservation Improvement Programs.
Document |Improvement Program EHE =SB0 EAVINCE HERGIIE 010 01/1972010 Required by Minnesota Statutes 2168.241, Subd. 1C.

View Conservation - Summary of energy and carbon dioxide savings achieved in 2008-09 as a result of Minnesota Conservation Improvement Programs.
Document |Improvement Program | C'F ENERGY AND CO2 SAVINGS REFORT 2011 03:24/2011 Required by Minnesota Statutes 2168 241, Subd. 1C

View | Conservation ‘Summary of energy and carbon diowde savings achieved in 2005-10 2s a result of Minnesota Canservation Improvement Programs.
Document | Improvement Program | CIF ENERGY AND 002 SAVINGS RERORT 2012 06i28:2012 Required by Minnesota Statutes 2168.241, Subd. 1o

View | Conservation -
Dosvment | Imravemant Frogram | G'F MINIMUM SFENDING REQUIREVENT REFORT onvssaprg  DetEi on spanding by wtities for the Conservation Improvement Erogram (CIF),

View | Conservation -
Dostaent | Improvement Program | C'F MINIMUM SPENDING RECUIREMENT REPORT iiarapip  Details on spanding by utiitis for the Consarvation Improvamsnt Program (CIP). ] ion Of

View | Conservation COMMISSIONING FOR OPTIMAL SAVINGS FROM CARD-funded project which shows the potential for energy savings from dayiighting controls including quideines for successful exacution,
Document Erparam |DAYLIGHT CONTROL /192013 sanyo, ang i i

e 1o aiev sl et 38 %m
O
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CARD Going Forward

° Link to Design Resources

* http:/mn.gov/commerce/enerqgy/topics/conservation/D
esign-Resources/index.|sp

TES™ EENE )

MINNESOTA DEPARTMENT OF

Merce -eneray

CONSUMERS | BUSINESSES | SERVICE PROVIDERS | UTILITIES | MEDIA | TOPICS | ABOUT US

o+ T+ Goreman e+ S s fEN ™ EENE <)

Des|gn Resources MINNESOTA DEPARTMENT OF

commerce -energy

Clean Energy
Conservation Programs

Conservation Improvement Program {CIP) design resources for

How CIP Works i
Dackets and Filing Process program providers CONSUMERS | BUSINESSES | SERVICE PROVIDERS | UTILITIES | MEDIA | TOPICS | ABOUTUS
Email News. Dockets List
Applied Research and Current and recent CIP-related dockets.
Development
Diesign Resources - ESPE Home + Topls » ComeanvaEion Frograms  » Design Resources

Deemed Savings Cloud-based energy efficiency data management system that allg

DOetE Lt and other stakeholders to collaborate on energy efficiency standal

= ESP@& project manager Jog Plummer to set up a user account or| Clean Ene Proj eCt TOOIS
Documents & Fanme oy

E=oiD External Links Canservation Pragrams Energy Efficiency Roadway Lighting Calculator, Specification Form and References
Palizy Gudanzz Web links to a variety of energy efficiency program resources. Dackets and Filing Process
Project Togle Email News LED Roadway Lighting Economics Calculator
Efficiency Forums How CIF Works
i Information about and links fo documents from CIP forums hosted i i i
Energy Projects & Rates Commerce, Division of Energy Resources \What We Do: Canservation LED Roadway Lighting Specification Form
Financial Assistanca . - Improvement Program
Information Resources Policy Guidance, Protocols and Forms ng"led RES?;,ch and _Note: T n inology used and ded values needed to plete the Roadway Specification Form are
CIP policy guidance documents, profocols and required forms fros = B included in three supplemental documents below:
Commerce, Division of Energy Resources. Design Resources o i L
Desmed Savinge Roadway Lighting lllumination Uniformity Chart
Project Tools Dockeats List - . \ . -
Energy effici measure . specifications guides and e Roadway Lighting Ingress Protection (IP} Ratings Guide
service providers and/or end-users. = e S
E=ois Roadway Lighting Diagrams for Fixiure Dimensions. Pole Configuralions and Lighting Disiribution

Technical Reference Manual Fornums Classification
A set of standardized measure specifications {or deemed savings| oy GUidancE
savings and cost-effectiveness =~

Projact Tools -

Efficiency

Energy Projects & Rates
Financial Assistance
Information Resources

division of
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Questions?

Mary Sue Lobenstein
651-297-4634

marysue.lobenstein@state.mn.us
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